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In the Claims 

Claim 1 (original): A method of forming circuit traces and contact pads for an interposer 
utilized in a semiconductor package, comprising: 

providing an interposer substrate having a pair of opposing surfaces; the opposing 
surfaces being a first surface and a second surface; the substrate having a conductive 
layer over the first surface; 

forming pads over the conductive layer by plating a conductive material over the 
conductive layer while using the conductive layer as an electricaJ connection to a power 
source; and 

after the plating, patterning the conductive layer into electrical traces. 

Claim 2 (original): The method of claim 1 wherein the conductive layer extends across an 
entirety of the first surface. 

Claim 3 (original): The method of claim 1 wherein the fomning the pads comprises plating a 
nickel containing layer over the conductive layer and plating a gold-containing layer 
physically against the nickel-containing layer. 

Claim 4 (original): The method of claim 1 wherein the conductive layer predominately 
comprises copper, and has a thickness of at least about 1 0 microns. 
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Claim 5 (original): The method of claim 1 wherein the conductive layer predominately 
comprises copper, and has a thickness of less than or equal to about 5 microns. 

Claim 6 (original): The method of claim 1 wherein the conductive layer predominately 
comprises copper, and has a thickness of less than or equal to about 5 microns; the 
method further comprising, prior to forming the pads, forming a pattemed conductive 
material over the conductive layer; the pattemed conductive material defining a pattern of 
the electrical traces; and wherein the pattemed conductive material is utilized as a mask 
during the patterning of the conductive layer into the electrical traces. 

Claim 7 (original): The method of claim 6 wherein the pattemed conductive material 
predominately comprises copper, and has a thickness of at least about 10 microns. 

Claim 8 (original); The method of claim 1 wherein no bus lines are utilized in addition to 
the conductive layer during the plating. 

Claim 9 (original): The method of claim 1 wherein the conductive layer comprises copper. 

Claim 10 (original): The method of claim 1 wherein the conductive layer is a first 
conductive layer, and further comprising a second conductive layer extending over the 
second surface; and wherein the pads are formed over the first and second conductive 
layers during the plating* 
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Claim 1 1 {original): A method of forming circuit traces and contact pads for an interposer 
utilized in a semiconductor package, comprising: 

providing an interposer substrate having a surface and a conductive layer extending 
over the surface, the substrate having a central region where an opening will ultimately be 
formed to extend entirely through the substrate, and having a peripheral region extending 
around the central region; 

fomning contact pads over the conductive layer within the peripheral region by 
plating a conductive material over the conductive layer while using the conductive layer as 
an electrical connection to a power source and without utilizing conductive busses, other 
than the conductive layer, extending over any portion of the central region of the substrate; 
and 

after the plating, forming the opening within the central region of the substrate and 
extending entirely thrpugh the substrate. 

Claim 12 (original): The method of claim 1 1 wherein the conductive layer extends across 
an entirety of the surface. 

Claim 13 (original): The method of claim 1 1 wherein the conductive layer has a thickness 
of less than about 5 microns during the plating of the conductive material. 

Claim 14 (original): The method of claim 11 wherein the conductive layer is a first 
conductive layer; the method further comprising forming a second conductive layer over 
the first conductive layer prior to the plating of the conductive material; wherein the second 

S:\Mt2S\226i\M0i. DOC A271^91$$$N g PAr-U$\Ah4-^EWRULES.wpa 



PJ^(I1('RCVDAT12/16I20M 12:30:36 PM [Eastern Standard rmel'SVR:^^^^ 



' DEC - i 09 : ^7 



i.lELLS ST. JGHM. P.S. 



5098383^:24 P . 0? ^ 1 S 



conductive layer is in a pattern of circuit traces; and wherein the contact pads are formed 
physically against the second conductive layer. 

Clainn 15 (original): The method of claim 14 further comprising transferring the pattern of 
the second conductive layer to the first conductive layer after the plating of the conductive 
material. 

Claim 16 (original): The method of claim 1 1 wherein the conductive layer has a thickness 

of greater than about 10 microns during the plating of the conductive materiaL 

Claim 17 (original): The method of claim 11 wherein the seiniconductor package is a 
board-on-chip construction. 

Claim 1 8 (original): A method of forming circuit traces and contact pads for an interposer 
utilized in a semiconductor package, comprising: 

providing an interposer substrate having a pair of opposing surfaces; the opposing 
surfaces being a first surface and a second surface; the substrate having a first conductive 
layer over the first surface; 

forming a second conductive layer over and in physical contact with at least portions 
of the first conductive layer; 

forming a patterned mask to cover portions of the second conductive layer while 
leaving other portions exposed through openings in the mask; 
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plating a third conductive layer over the exposed portions of the second conductive 
layer while using the first conductive layer as an electrical connection between the exposed 
portions and a power source; and 

after the plating, patterning the first conductive layer into electrical traces. 

Claim 19 (original): The method of claim 18 wherein the first conductive layer comprises 
copper. 

Claim 20 (original): The method of claim 1 8 wherein the first and second conductive layers 
comprise copper. 

Claim 21 (original): The method of claim 18 wherein the third conductive layer comprises 
one or more of nickel, gold and palladium. 

Claim 22 (original): The method of claim 18 wherein the semiconductor package is a 
board-on-chip construction. 

Claim 23 (original): A method of forming circuit traces and contact pads for an interposer 
utilized in a semiconductor package, comprising: 

providing an interposer substrate having a pair of opposing surfaces; the opposing 
surfaces being a first surface and a second surface; the substrate having a first conductive 
layer over the first surface; 
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forming a first patterned nnask over the first conductive layer; the first patterned 
mask having openings extending therethrough to the first conductive layer; the openings 
defining a circuit pattern; 

forming a second conductive layer over and in physical contact with portions of the 
first conductive layer exposed through the openings; the second conductive layer thereby 
being formed in the circuit pattern; 

forming a second patterned mask to cover portions of the second conductive layer 
while leaving other portions exposed through openings in the second patterned mask; the 
exposed portions of the second conductive layer being contact pad locations; 

plating a third conductive layer over the contact pad locations while using the first 
conductive layer as an electrical connection to a power source; 

removing the first and second patterned masks; and 

patterning the first conductive layer Into electrical traces defined by the circuit 
pattern of the second conductive layer. 

Claim 24 (original): The method of claim 23 wherein the first conductive layer 
predominately comprises copper, and has a thickness of less than or equal to about 5 
microns. 

Claim 25 (original): The method of claim 23 wherein the first conductive layer 
predominately comprises copper and initially has a first thickness greater than about 10 
microns, the method further comprising reducing a thickness of the first conductive layer to 
less than or equal to about 5 microns prior to forming the second conductive layer. 
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Claim 26 (originat): The method of claim 23 wherein the second conductive layer and first 
conductive layer predominately comprise copper, and wherein a combined thickness of the 
first and second conductive layers is greater than about 10 microns. 

Claim 27 (original): The method of claim 23 wherein the third conductive layer comprises 
nickel, and further comprising forming a layer comprising gold over the third conductive 
layer prior to removing the first and second patterned masks. 

Claim 28 (original): The method of claim 23 further comprising forming an opening 
extending entirely through the substrate after plating the third conductive layer. 

Claim 29 (original): The method of claim 23 wherein the semiconductor package is a 
board-on-chip construction. 

Claim 30 (original): The method of claim 29 wherein: 

a fourth conductive layer is over the second surface; 

a third patterned mask is formed over the fourth conductive layer, and the third 
patterned mask has openings extending therethrough to the fourth conductive layer; 

the second conductive layer is formed within the openings In the third patterned 
mask during the fomiing of the second conductive layer over and in physical contact with 
the first conductive layer; 
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after the second conductive layer is formed, a fourth patterned mask is formed over 
the fourth conductive layer to protect regions of the fourth conductive layer which are to be 
formed into circuit traces while leaving other portions of the fourth conductive layer 
exposed; and 

the fourth conductive layer is patterned into circuit traces during the patterning of the 
first conductive layer into circuit traces. 

Claim 31 (original): A method of forming circuit traces and contact pads for an interposer 
utilized in a semiconductor package, comprising: 

providing an interposer substrate having a pair of opposing surfaces; the opposing 
surfaces being a first surface and a second surface; the substrate having a first conductive 
layer over the first surface; 

forming a first patterned mask over the first conductive layer; the first patterned 
mask having openings extending therethrough to the first conductive layer; the openings 
defining contact pad locations; 

forming a second conductive layer over and in physical contact with portions of the 
first conductive layer exposed through the openings; the second conductive layer thereby 
being formed at the contact pad locations; 

removing the first patterned mask; 

forming a second patterned mask over the first conductive layer; the second 
pattemed mask protecting regions of the first conductive layer while exposing other 
regions; the protected regions defining circuit traces to at least some of the contact pad 
locations; 
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removing unprotected regions of the first conductive layer to form the circuit traces 
from the first conductive layer; and 

removing the second patterned mask. 

Claim 32 (original): The method of claim 31 wherein the semiconductor package is a 
board-on-chip construction. 

Claim 33 (original): A method of forming circuit traces and contact pads for an interposer 
utilized in a semiconductor package, comprising: 

providing an interposer substrate having a pair of opposing surfaces; the opposing 
surfaces being a first surface and a second surface; the substrate having a first conductive 
layer over the first surface and a second conductive layer over the second surface; 

forming a first patterned mask over the first and second conductive layers; the first 
patterned mask having openings extending therethrough to the first and second conductive 
layers; the openings defining contact pad locations; 

forming a third conductive layer over and in physteal contact with portions of the first 
and second conductive layers exposed through the openings; the third conductive layer 
thereby being formed at the contact pad locations; 

removing the first patterned mask; 

forming a second patterned mask over the first and second conductive layers; the 
second patterned mask protecting regions of the first and second conductive layers while 
exposing other regions; the protected regions defining circuit traces to at least some of the 
contact pad locations; 

Smi2Sfa26i\MQ1.DOC A27tZ151S55N ^ ^ PAT-US\AM-NEWmJL£S.rfpd 



PAGE 12116' RCVD AT 12l16/2m 12:30:36PM[Eastem Standard Time]' SVR:USPTO{FX^^ 



JELLS ST. JCHM. F.S. 



5098383^ 2a P . i 3^ IS 



removing unprotected regions of the first and second conductive layers to form the 
circuit traces from the first and second conductive layers; and 
removing the second patterned mask. 

Claim 34 (original): The method of claim 33 wherein the first and second conductive layers 
predominately comprise copper, and have thicknesses of greater than or equal to about 1 0 
microns. 

Claim 35 (original): The method of claim 33 wherein the third conductive layer is formed by 
plating while using the first and second conductive layers as electrical interconnects to a 
power source. 

Claim 36 (original): The method of claim 33 wherein the third conductive layer comprises 
nickel, and further comprising forming a layer comprising gold nickel over the third 
conductive layer in the contact pad locations. 

Claim 37 (original): The method of claim 33 further comprising forming an opening 
extending entirely through the substrate after forming the circuit traces from the first and 
second conductive layers. 

Claim 38 (original): The method of claim 33 further comprising forming an opening 
extending entirely through the substrate and subsequently providing a conductive material 
within the opening to electrically connect the first and second conductive layers. 
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Claim 39 (original): The method of claim 38 wherein the opening is formed before forming 
the first patterned mask. 
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